Proinflammatory cytokines suppress the expression level of protease-activated receptor-2 through the induction of iNOS in rat colon.
Protease-activated receptor (PAR)-2 plays important roles in intestinal inflammatory responses and also contributes to intestinal digestive motility. In the distal colon of a rat experimental colitis model, expression level of PAR-2 mRNA was decreased, and relaxation through PAR-2 activation was attenuated. This study shows the effects of proinflammatory cytokines on changes to PAR-2 in rat colonic smooth muscle using an organ culture method. Colonic inflammation was induced in rats by administering dextran sodium sulphate in drinking water. Organ culture of distal colonic smooth muscle layer of normal rat was performed for up to 3 days. In the experimental colitis rat, mRNA expression levels of proinflammatory cytokines such as IL-1beta and TNF-alpha increased with inflammation. After the incubation with IL-1beta and TNF-alpha for 3 days, trypsin (PAR-2 agonist)-induced relaxation was attenuated, simultaneous with suppression of PAR-2 mRNA expression. Conversely, in this preparation, mRNA expression levels of iNOS were significantly increased. When l-NMMA was added to the medium with IL-1beta and TNF-alpha, changes to PAR-2 by these cytokine recovered. Moreover, when samples were cultured with NOC-18 (slow-releasing NO donor) for 3 days, relaxation induced by trypsin and expression of PAR-2 mRNA were attenuated. These results suggest that suppression of PAR-2 expression under inflammatory conditions is at least partially induced by NO produced in the colonic muscularis externa by proinflammatory cytokines.